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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a durable 
semiconductor device that can save power and can be 
activated, and at the same time, has stable electric 
performance. 

SOLUTION: On a post section 7d of the drain side of a 
drain-side terminal 3d of a lead frame 3, a semiconductor 
element 5 is joined while source and gate electrodes 4s and 
4g of the semiconductor element turn upward. The gate 
electrode 4g of the element 5 is electrically connected to a 
gate-side post section 7g of a gate-side terminal 3g of the 
frame 3 by a B'g wire (bonding wire) 8. One connection 
strap 6 made of aluminum is simultaneously and electrically 
joined by ultrasonic bonding, so that both ends 6a and 6b of 
the connection strap are brought into direct contact with 
the electrode 4s and a post section 7s. In this case, the 
connection strap is formed so that a middle section 6c is 
spaced from the element 5. The middle section 6c is 
positioned between the section 6a that is formed into a 
nearly plate shape, and at the same time, connected to the 
source electrode 4s, and the section 6b that is connected to the source-side post section 7s. 
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3©«Tte. 'J-K71/- A3©y-mS^3 gib 
Tf^SftT^S. CCOy-h#J^3gtt. BS¥«i^ 

B' g7^t8^LX, y-h«S4gt«5!lWK:» 
Si £ n-2> J; -5 fClSS £ nx (A -5. 
[0 0 4 2] -Tfcfr*. *»l©¥iftgitlX 
0MOSFET1I1 3IRW{C3fflO'J — Y-^V— A3 
SMLXt-^it'bl:. uOMOSFETl^ft 
5#«#gB5*i31@©«ffi4£Wl<T^-5. d 40 

©MOSFET1I1 3I©'J-H7l/-A3©3^© 
lfiX»5§V-Xflia?3si:. 3fI©«H4©?^ 
©lfflT?**V-X««4 s fcfl«, 6 &3> 

[0043] mmm^mteit. ^nmrnrnzis^x 

«> 0 2 (a) *5«tuc (b) ©iiaBK^-r.fcSfc. 

K71/-A3©^y-7.fflS : P3 sflDV-X«3j?X h« 50 
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Xh777*6i:»tS. I©gi7h777*6lt ^© 
5 tiBS»t5«t -5 IC, *<D%mmfeffi&tt 6 a <h U - 

h y i^-A«»«gs» 6 b £©ihkd+ibj« (e-A») 

PtttCfl^StlTt^So cntCcfcO, :©MOSFET 

[0 0 4 4] *^M5HHS©»ttX h777"6(l 

V-X1I4 s*3j;^'J— h*71/- A3ffl#7- XflUSg 

f3s ©y— x#j#x h^7 s ©pg77(c, ^-ti-etiias 
«»-r^.<t5(c, m^m^z^xnmzmm^nx 

[0 0 4 5] H±IijLfei»^«gtXh777" 
6MnMOSFETlll ^if*?5ffl7-Xi 
S4 s t 'J - K 7 1/-A 3 0#V-Xl«f 3 s ©y — 

xffl^x hsu7 s <h©w*^n-5mM©atgs»f®«^, 

f*SI©MO S F E T 1 0 1 ^-r^^*©#>^ 

* >^7-firi o 5 *ffitt*«ffi©*»Srffitt©£-fH;: 

Jt^T*^Cffi*:£nT^5. MOSFE 
Tilt ^©7-Xll 4 s i U - K 7 1/-A 3 i©r B 1 
KfcW-SSSMajJ*. 8E*ft*©MOSFETl 0 1 Kit 

[0 0 4 6] jy^WtCtt, *HIli©MOSFETl 
tt. -^©#^MI^ (¥»7 7") 5©?7 7"t^X 
3. 79 (mm) x2. 65 (mm) KUBJfcSftTH*. SIS 
Xh777*6ll ^©if§^2. 0 (mm) ©7^#$IC. fr-D^t 
mmzm. 1 (mm) ©*£^C^n^ft^fi££*lTlA-5. 

XS57^S^7Af ©Iffli LX, TJP5--7A (A 
1) (C^oTi^^tlT&D. AUh777"6i:fc» 

cntrMLT. f*afr»MOSFET10 1 
tt, ^-OHwbfefc^W*:* 1 ? 5©?-y7 p -y-f X*«. 3. 
79 (mm) X2. 65 (mm) t^lfifflMOSFET 1 tfflC 

l^— At^BS60(«m)©^ (Au) 8©10*©B' 
g7-ft W>r-T>^7-1't) 105t«toT«StW 

(Au^>f-f>i/) snt^*. 

[0 0 4 7] *56^©«M#»j5«ff ofcffitt«©«3£* 

OSFET101I1 -t©3f5£©*EEffiK:J*-r4*>S 
SiM (rtSISJgiafi. RonfS) B3ffl^77 

t. rai;<wisufc«ii^6fe**siMs»aBOMosF 
ETiii ■€-©3f*©«jietc**-r**>ffiKit©3Fi^ 



(7) 



&m2 002-314018 



11 

•M»fflMosFETioi(i ^m^m^RLU^^ 

tlT^-Si^lC. f-MffflMOSFETlOl, if% 
IflOMOSFETl. t£t>ZMz%.m&Bm<DMOS 
FET 1 MOt«SifflMOSFET 1 0 1 <Dtti? 
txffly'J a >fflK0D&JgSiMtt, ^neco^ttffirtWj: 

&»CDMO SFET101, *mMM1&<DMO S F E T 
1, tz£>ZSiZ^-$iMBm-(DMOS FET 1 
m<DMO S F E T 1 0 1 CO&v- U 3 >SffiCO> ^ft^ft 

<omi£<Dmi±.mz}i-rz > ts.mmz, mzw^yizis^ 

[0 0 4 8] «S«©MOSFET 1 0 l±fo<D-*> 
t&tfimt. *^Ifl©MOSFET \±fc<D-*>mK 20 

E13(D^7 7(X^^T-*«^BIT^S 
tlT^-5«Iffi J CC)^:#$TBS-^bT^-5o 
SS^.WMOSFETl^:#:ro^->jg*n;fiti:. #3IS£fl2 
1CMOSFET l©yij3 >X*CDgJrC{S£C>M«:. 
0 3 £>^5 7(c43t,iTHH^9JT^^nTl^t5HKW 
^STBS-JtLTI^,, Ctie.J&ve. SMffiOMO 
SFET1 0 1 CO 1 O^cO^^-i' >tfU^\- 1 0 5 CD 

*»I©MOSFE 
Tl^fbTH5j»»7h7f^ (AlXt-77'/) 
6©E«^ffttt«>*:€rSi©Stt, 0 3 CDi^y (C:fc(A 30 
T®&^T^3nT^-5SeBL©*$$-CI&— SIT 

[0049] Emttttw ufect 5 c, *»woasw#a*< 

tt, #*&6«II0>MOS FET l©l»h7»^ (A 

n&mffiffico^stcfte-f, «*8«omosfet 

101©1 0*CD^>5 i W >^' , 7-r-V 1 0 5 CDgHiigJgtn; 
{fi<o^it<o*^£tcJt8eL--t\ ^) 8 o % b±miz<&.$8,-£ 
tlT^Z>Z\ttfftfrZ>. -rfct>%. *^IfI®MOS 40 
FET 1 (CiS^Tte, A 1 X h^-y^ecDSBiSiatatt^ 
MO S F E T 1 t#©*>SttifcWLTft«t*il4 

[0 0 5 0] **Ifl©MOSFETl^iA 
liilX h77^ (AlXh77^) 6 ©J5£i5«ktf « 

o**atc*r-r-6ffitit«©tt^'ittt. H4 (a) 
(b) ©M^yftc&^T, ^-n-e'ti^Tasn-s 

5 5/^6CJ:nil z.<nmmx h : 5yv'6tfMj£2ti2> 



12 

^ftSfS^f 5SW8L/W5MOSFET1C1 

^mmmmoymmT. h ^ >y y 6 «, mosfetick 
Tkmizm&T'^z,. 

[0051] $<=>tc ^mmmm<Dmf^xbyy^e 

-A3©^V-XfflSf3 s tf)V-Xffi#X hSU7 s (D 

Ts.fcSKHgifc sntu*. inicio. mo 

SFET1H «ftit»««^¥Ba©rtai5. 
f^|f5©V-Xtl4s > 'J-K71/- A3CD# 
V-X«SSfiP3 s coy-XfliJ** hSB7 s . t5«fctfBSHE 
X h 5 >y 7* 6 CO ^-tl^n fc«flstt*«*m-*»¥ EH t 

5&£*^. bfe^oT, #aS#*?5COy-X«14 
s, feJctf'J— K7U-A3«&V-X<BJSS^3 s coy 

ifiSSfiaiJrr *«k 5 teffittSn&SM** b 9 v 7 6 
-5MO SFET1I1 i&fl^ffc&,i!©fl-W»»©&ffcK: 

[0 0 5 2] ft&tfHCte. t9JfiUfc««S^h7yy (A 
IXh77^) 6$M5*»;i5MOSFETl 

(fi^^if-r » t, sa^bfe«kptcy-x«ffitu- 

K7 At^fi€l60(Mm) co^ (Au) K» 1 0*co 
B' g7^tl:i-3TAu^>f^>y^^T^5« 
SiCi^MOSFET «8E*fiA) 10 It, 

f f< >©mo s f e t i tt o . m^isfc^m 

(Cu) $SC0f*^X h^-y^S. ¥E£ffl<^T0*L;&: 
v^^sH^co y K b 3 M 

OS FET » D „B) -E-n-m- 4 0"C~ 1 5 

OticT^tScH. JWfcWlCtt&J^l 0 01hI~4 o om^ 
T0»:S 1 0 OlHl-rcig^L-PO, *B*^Sl«ICiaS 

&mkizM-rz>mf\&. ■tu^^n^^mm.^mrfVk 

«E©fe*tt&ffHfrr*ttl*£fTofc. 0 5 coy 

[0 0 5 3] ^mm^lf^ >COMO S FETlft, 05 

<ny77*&K&£UmW?^nz>3io\z. 

SIllfliMOSFETlOlfc, 05(7)^774'^^ 

mrnvrz^oizmt^umm (vvvv) tzzism*. 

*BBg^^nfcCu7.h57^fx.^«p n nBi:bT 
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©»Ml:#5MOSFET(t 15©y77tEft 

[0054] sx±mmi^rz^oiz. *5emz»z>*fffi 

J^ffiCDMOS FET 1 «. Au#>f^>^ix.lit 
MA £ bX©f*M«t;il>MO S F E T 1 0 1 tit 
tfcfSi. *-©A 1 X H5 7^6»»Cfe»5B*lStt 
fi^8 0 %t)^tI^{£M2tlT*3D. MOSFET1 

3. -enttfeC. MO SFET1U, aSfc*fi«^k '« 

il<t^<^UT*3f3> AlXh7-yy6i:l^i;j;5& 
MB <h bT©ft*ftftf \Z%ZMO S F ET tJttSrtS 

t, ^ommmtiztt-r&iVKn. -tu^mmmm^ 

[0 0 5 5] **l»J8©MOSFETUt A 

1 7. h5y7 r 6*U|Hl©ieWjRSS^k:«toTV-^«« 

4 s i3<kt>'y-x#J*x h8B7 s (cpj^fc^^nxu 20 

T. I0MO S F ET 1 IC itlH AUh7 

7^6®V-Xfg4 s£><fctfV-X«#X bSB7 s ^ 

[0 0 5 6] Ltz&iX. *%W\Z%2>*$£ffi&WiV>M 

osFETiu, %mtjxmmi,zi^m^mx$>^tth 

\Z. «aMftfPttffiSft3£bT5B»-r*^t*«-C€r. ^ so 
[0 0 5 7] mz. £X±.m,Wl-fcMO S FET 1 Srgjg 

T^^(c®ffl-r^, *mmm,\c»MM<nw*m\z%z,¥ 
m^momm^mz-D^x. me^um7^mv 

[0 0 5 8] *^Jfi»JB©*i»#:S«©«ji*j* tt. * 
©4>&< tfc 1ICJ- K7W A 3 ©^E-n-enfC. B§ 

mmizMj&znx^ztt^iz. nM4\zmwi2tiz> 40 

SKt>6 a i 'J - K 7 W-A 3 C»«SnS»» 6 bi© 

ihcd+mw 6 c a*, ^iB**^ 5 & zmm?z>£ 3 

[0 0 5 9] «%iB%8B#6S. iSWiS^fCioT, 
Sl4i5<ttf'J - K7U-A 3 ©^*veft(t|fJP#(CilJg 
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[0 0 6 0] 06 (a) ~ (e) JC^T <fc 5 tc. 

ffi S.t $ *5«fctf»tt©«ttX h 7 v 7 6 SSSit-r 

X h 7 -y 7" 6 Otffi. <h & * 7)V S = -7 AS}©«** 9 £ . 
0J;Ltt06 (a) CStipWiilOCiot, 
f!frJ&©*#£ (g^) fcSJOffl-r. ^WSe^lOtt, 7 

tt, 06 (a) (f^^EPT^-rr&l^tClejebTiJO. 
7^5Z7AS©S#9H ^co^;i/ha>^T 1 2 tC 

.fc^T. 06 (a) *atii€r»rc*-r6i*K:»2isn 

d — £"J— 7J>y^— 1 Hi ^K3M7 12ffl 
J»SSiiai5Kitt«§UTEKanT*t), 0 6 (a) 
EPT^-riBj^lCleiebT^^, P— 3"J— fry?— 1 1 
fi. [Hie-rS2t5cCDJja51 1 aSrWLT&O. Ctl?.© 
2Jg&l 1 al:J;-3T^h3>^71 2 ©i&SSS&STJK 
l^nttfe7;i,Sz7Afi0S«9S. 06 (b) IZ 
mt£olZ, ffifeOX&ZlzWomt (*7ht5) . 

[0 0 6 1] ^W^StC^JOm^tlfcT^Sn^A 
§3©<£#9«. 0^b^tiJ5£^S{r«toT, -?-©#JS 
Si#0 6 ( c ) (C*-r ± o\Z. ^-© * |g|gB 6 c T^ffiH 
SUHBfl- 6 a isj;tf >J -FX k-Affl^S5?> 6 b \ztt 

LxaMmz2*iii\srzmj£<DBmz0SLm 

05 FET 1 l,zm^*>nZ>f , fi7£<nBVie>i&Wi7, h777" 

m^m-t^z.tizjz'o, ^©^ssfcsjomsttfc 

7^5=!>A»0«tf9S, 06 (d) ^, <£>3^«0 

6 (e) iCTK-rJcStC. «*S;»giXh777'l 

3, i4tc^s-e^^„ 

[0 0 6 2] ^(C. JK±itt^Ufc<fc3fcffiJ£©»ttt::jBfc 
I4s, iiit/'J — FXl/— A3C0&V — X«T3 s 

©v-x#j#x hSB7 s ©-tn-tftkisas-r*. s^x 

h777"6*, 0i]^tf0 7 (a) 5 
£LT©S-&*-> 1 5l:i^T$«ftS. 
1 5©rt8&tCte. »§&#©©3I?U 6#fS!tt£*lTi5 
0. Sa^h777'6SB7 (a) +H»^WT?*-ri^l 

[0063] MOSFETlO'J-h'7 U— A 3 © h* V 
-i >{HiJ«^ 3 d . V-Xffl^3 s . *«klW- hfflSS 
f 3g (0 7 (a) ~ (c) »C*3liT0*1*-f. ) tt. 

tn^etim7 (b) (c^-ri^tc. ^h±©m 

■€-©V-X*ffi4 s^±<£tSj*^tlfc^#T. U-H7 
l^-A 3 CO K U-f >#JSs§^ 3d©KH ><9J#X h- g|5 7 
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^jSft:^ 5©7-XWS4 s . ^Jc^U-H^lz-A 
SWV-XfliJi&H^ s ©7-X«#X h?HS7 s Of fit' 

s> :fcJ;tfU-h*XW-A3©V-Xffii|Sir?3 s©V- 
Xfflll^X hg&7 s ©^t^tUC, ggXh7y-/6 51 

[0 0 6 4] SiXh77^6^»bfctI©SS. 
i&*-> 1 5 5 ffl';-Xt!4 s , fcj; 

t>*U- h*7 U— A 3 ©V-X«SSf 3 s ©V-X<M#X 

h3B7 s (D^tl^tHZ. -e-tlbCDi^SSjff^-Br-S., 

^xh7-y7'6 ©{im#3IiE&|g£, fie tc * & r £ £ 

^'J-h*7l/-A3 © V -X«5sH=- 3sffl V -X#J*X 

h3B7 sro^'nt:, -ene>co±*^e.liJB#(ciS^ 
M3-t±-2>. :®g«l«l*ffiSfLfO. El 7 (b) (C* 
TJ;5t. &£r*->l 5 <Djg^#cfS£gg 
T. 8iX ^ 7 y y 6 ©illli^ai^ 6 a ^ ^ift* 
f 5roy-Xli4sC, SfcJg^X h7'7^6 ©u- 
h*71/-Affl^ai5»6 b&U-F7k-A3CDy-X 

Wis 1 ? 3 s ©v-x#j*x h§57s tr, ^n-^naig^ 

[0 0 6 5] EI 7 (c) tS-Tctplc:. 81Xh777" 
6©ig^i£&£7Wf&7Lfcm. ia^(4#HST^.^\ 
falK^ 5roy-b*14 gi:U-h*7l^-A3©y-h 
«^3 s©y-h<»J#X hSB7 gi^, T^SX'T'A 

B' g^-fir 8©ffia«. ft^x hyy-fe tmmizm 

fC. g^X h 7 7 T' 6 l; J; oTtMWCii^ nfe*« 10 
fcmT-5*>&ZfO-PyU-k3£, B' g^-firSte 

£©/&Mffl^J!^e>te$:£W:ttJJiM F^flg) fcj; 

o T/1 -y 4r— v >7 LTA ^7 v? > if 2 ft K&*&tJ. A 

<yv>y2&mfe<DMViizf8,misit&. u-kxu-a 

3SBr3£©fiSK:U-H*y HUT. mar***** 
IiLT©SOP-8/l7^-yfflMOSFET (A* "7 
-MOSFET) U#5:t«t5. 
[0 0 6 6] &±iftWUfc#5SW©*lll;»»ffifcf&* 
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s. iSitX'J— H71/-A 3 ©V— XffiJSS^f 3 s ©V — 
XflJ#X h?H57 s CO^-n^-'ntr, BSW^fC^^tlfe 
»a^H7y^6*jfiS5S5***T, 7^0|W|!l#tCj£g^& 

it*ftt«ttltf. V-X1I4 s tV-XflJtfX hfi|5 7 

s t©ra©«tfi«. t>i»Tttss±*©*>ast« (i*i 
*>tc, um^ktiZvw-mmmn^ikiztt-rzmtKVk* 

*SK«ttfPttll6**fllT#aMO S F E T 1 £!3i£T# 

[0 0 6 7] Sit. ^mmmm<D^mw^m<Dmm^m 

iZ^mt, fiMf5©V-Xtl4s, *3cfctKU — 
h7k-A3©V-XfiiJSi^3 s ©V-Xffl#X hg]5 7 

s<otft^ftt. S^x h 7?:76&eRm:j8*)fctt 

£-T3©T% *©|g"&3W. WWIiMOSFETli 

-r mos fet i <D£.mizmfr2>mm&Mi&-? 

[0 0 6 8] UttWlCte, *%W»^^#^fft>fcK 

m&)tkmmmiz£ntt. ^mmmn^m^mmcDmm 

^miZ^XmmVtzA 1 X F777"6«X.5M0S 
FETISH (l/V^-y) SMig-r-SWtC^Lfc 

stis&rat*. ft&&ffitzm2>¥mfamme>mmj3mz& 

ffl'«Sf(;i5MOSFETl 0 l£lf! (l/t'y^ 

l i &n o & 4 n hmtfa s nx ^fc„ 

(C<fc-3T. WAtJA 1 X h 7 7*6 S F E 

t i zm^iziz. *©t«H»*»*itntf 

#W2,fc\ MOS FET 1 © USSfcO ©Siffinx K 
tafc^MOSFETl © Hl^fcOWSMffiSrW-SCl 

[0 0 6 9] fi£*SAibT©^*aH5(C^-5M 
OSFET10 1I1 cnSttig-T^tC^fcD. iSS60 
(Aim)©10*©B' g7-ft* s b)S5Au*>T^> 
:7*£. V-X114 s *3«fctfV-X<(M?X h35 7 s £f 

T, *HJS»M©**#gg©®ii7jS{CcfcoTMOS 
F E T 1 £§Jj£-f3i§^> «**2. 0 (mm) . A>oj»sa«0. 1 
(mm) ©^^SH-g-n-etlPfiKSnTli-SA IXh777* 
6 1 |Hl©© : g : &S-a-(Cd;-3TV-X*1S4 s £«fctf7 
-X#J#Xh^7 s fCWNrtcSS^Tf**. LfcA^T. 
*^MHgffi©#ilWt:««©«jS*i6(:J:n«. MOSF 

et i sait^.i©A i xh777"6©as«©s 

10*©B' g7-ft*6WAu^>r-f> 
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(Dnm-jsmiz^ntt. mosfet i©^g£D£> 
z>mmzmm-?zz<Dhmm\z. mosfetimo 

[0 0 7 0] $6(C, **Sfi»JBO#3l«cSfi©»ii* 
&(c«tn«> A 1 x h5-^65 l mcDig^&fil^lc J; 

©«£«#K:iB«*fcfc<i:©*«Sil£©*fls*. 

Lfc#oT, ^J6#«©¥S#8«©«i6#&K:<fcft 
tt. A 1 Xh77^6©y-Xfl4 s :fcJ;tfV-X(!l 
#X hSB7 s ^©SS^«»IC*W-*W^tt*l6l±T?* 

[0 0 7 1] (SS2©3Sifi©»fl8) ^(C, *^BJ©^2 

©SIJfi©»8BK:«-5¥*f*:£flL *±r^*aMMfi«o» 

[0 0 7 2] £©SB2 5fcW»«B©¥«M*:SB2 1 . 
WW^EW^ji^tt. 5 0V-X11 

4 s . i3«fctfU- KXl/-A3©y-Xffl«T?3 s ©V 

-xffi^x hgK7 s \zmfcznz>mwiM3&%t>tt2 2©* 

t?**«fc^«. &&W:fi»^> SMUfclfllSSS^ 
&©m»Kig&^**6©*€r;*43j:tfJ£;R. &£>OQ'eft 

whist**, .tor, ^©i^^ti^^fco^ 
[0073] *mm&mo¥mfomw. t it©mo s f 

ET2 1I1 H 8 (C*-T <fc O fC, m^AfiSTS^^ 
?{fT5©y — X1I4 s <fc, iJ-K71/-A3©V-X 

3 s ©y-X(9]#X hg|5 7 s fcjftt, tt&JB. 
#Hcf±3e©ftR©B§1£ («) MW.lzMfS.2Wt7)V=i 
Z9A»©iMWitt©glX h777* (A 1 

[0 0 7 4] *HJfi»ffi©¥*#S«©»ifi*j* 
tt. MO S F E T 2 1 ^it*^***? 5 fflV-X 40 
il4s«h, U-H7^-A3CDV-XfflSS^ 3 s ©y 
-X#J#X hffi7 s £R©«JEMKKUBJ«;Sftfc3 
<@©7;P5^i^AK»^icX h77 7 , 2 2£fflt^T. i@ 

1^77^22 <r>*mvmmm# 22a 5 © 

V-X114 stC. SfcftSl«X h7-y7 p 2 2 © U — F 
y U-A«SM*8Ba- 2 2bSU-H71/-A3fflV-X 

«*P3 s ©y-x#i#x NpK 7 s fc, ^n^etim&fr 
immizm^fom-s-tz. 

[0075] z.v>m,2-&Mwm<D*mwm.w.2 1, *3cb so 
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94 si'J-K7l/-A3©V-X«f 3 s ©y-X 
ffi^X F8&7 s SR©BS«p^{C^$nfc«iSc 
(B©«ffiEiKSSS15** 2 2£<fcoT&ii&2ftT^5#ft;56J£ 

fi©^«^g2 1. tsj: #£©*##£« 2 i&mm 
[0076] *&ffimm<»*mfcm&t lt©mo s f 

ET2 1C^m ffM?5®V-XH4s 

U-H7U-A3©y-XlSf 3 s ©V— X<BJ# 
X hgB7 s t*^ 5R©BSS^tt(C^Stlfc3e©T 
Jl/5r7A«©a^h7»;7'2 2 (Cjc-^T^WtCfg 

Rsnti^cT. y— xii4 s tv- xfij^x hsb 
7 s t<Dm*ffinznffi<Dffim&%3i£mtz5z:£m<. 

gi7,h7 77*2 2 {C(£bn£7;i/5^A&£*©*m 

SFET2 1I1 •€-O««W»fPtt«6**<t0iBS<. 

B©aiS#i£f;:«kntf. «St«»fPttflB**J:0»^MO 
SFET2 l^iOSaXhTtlTtS. 
[0 0 7 7] 3Iffl7^5^9ABfflSi7h7 
y72 2lt **l£©7C#£. »«, eik. *i;t>'iap 
fiS^Ci:^, V-X1I4 s iV-7l#X h^K 7 s t 

n*, iMfrfttcra, rtif,3i©iixh7772 2 

i nmnm<D&m^ b ? v x°6 ©E£j&#itt£igft«© 

i v ? v y 6 * 3 m\z^m ut 

M$nfc*nif i©iix h777"2 2it 

©e*M£ffi«©^«-©:A:#3#. * 1 HM»ffi«S5«5X 

v^v7§<T>mm.m&v>-k%izt.nm.\z, 

lT©«»Aul>f^ >mt5MOSFE 
T 1 0 l©Ei»«tfi«£Jfc«LT, i»8 0%fe^*StCfg 
«Snt^5. -3*0. «»IOMOSFET2 1 
{C&HTfe, 3(!©J&gtX h-7-7^'2 2©EiSHgfii(ft© 
£-§t©*€-£^\ MOS FET 2 l±#:©^->jgtrj:fa(C 

[0 0 7 8] (S3 a>^kv&<oim> #.iz. *f£wom 3 

©*«©»SilC«4*i»*36«» *5,ktfiNM**«©« 

[0 0 7 9] d©SB3^IS»88©*##Sj«3 1. feJ: 
^i»(*:«B©»iS*JS6tt. *IM^5©y-XtI 

4 s» 43<t^'j — Ky u— A3©y— xffiija^3 s©y 

-X«#X h»7 s©*&6i". ¥i*«f 5©^-h 
114g, *S«fctf«J-K7 k-A3©y-hfflig^3 g 
©y- hffl'J^X h-SP 7 gt>SR©W«Jg«K:»J«$nT 
^* 1 (B©*fft«BSffl5« 3 2tC«fc-3T«5tWK«aStl 
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fflmx$>2>. ioi. ^©SftoT^S^ft-fco^TIB 

[0080] ^nmmmoy^m^&mt h©mo s f 

ET3 1I1 09(C^-TJ:3{C. ^fl^Md-r^.*^ 
if5©y-ht!4gt, U-F7l/-A3(Dy- h 
fJS^ 3 g©y- hfiW^X HSB7 g <h^. ftR©»§« 

[0 0 8 1] Sfc. *H»^cD^#:^a«)Sig^ 

it. mo s f e t 3 i fimm-rz^mfom? 5 ©y- h 
m,w.4gt, u-h"7ix-A3 0y-hffiij*s^3 gcoy 

-b®J#Xh§B7 gi5. &R<Dm&MmzMf$2nfr 
HH©7Jl/S:^<}A§S©J&iSX h77^3 2£ffll^T> 

^&f*-&(Cj;-3T^Wt^-r^o £©183. &i^X 
h77^32 ©mH<BiJ$ll3&# 3 2a 5 © 

y-h«S4gtC. SfcSlXt-77^3 2©'J-K7 
3 2bS'J-h*7 A 3 ©y- hffld 

^3 gov- xfi!i#x HSB7 gtc, -en-enasia^ 
iHiiit(ciS^?gg-&-r-g><. 

[0 0 8 2] CV>Wi3mMMm<n¥Bfc*£m3 1 . 

1 ai»<i©¥«#ge i . fi«fcrx##flcg«©Kjfi* 

f4gi'J-K7 U~A 3 ®y- hfflSS^ 3 g ©y- h 

©«Sfogg&8B*J 3 2(CJ:oTS^$nT^^*^Jg^ 
ffi*$MI3 1, i3j;tf;i©¥3$#:£lg3 1 SSiTT 

[0 0 8 3] **»Iffl¥i*g^tbTCMOS F 
ET 3 1 tC&t^Tte. fffflf5fflV-XH4s 
<fc. 'J— K7U-A3 0V- Xffld^3 sffl7-XW 

©jgiex h^->y6 iz£.-oxmm.tmzmwi2nx^z><D 

*fc51\ ¥I#*?5©y-httl4gi, 
1/-A3©y- h«SS^3 g©y- hflJtfX h^B 7 g <h 
-ftR©B§«lM*(C»J&£n;£ie©7;U5:^A» 

S F E T 3 1 tt, -t©«»MI&ff ttflfi^S 5 (C[6j±£*l 
ntf. «aWWl^tt^$e.lCi©l/>MOSFET3 1 * 

±mx-2z>, 

[0 0 8 4] (JB4©^J6©»«) 5fc»C. *5fiW©SB4 
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[0 0 8 5] i©»4Hjfi»fB©¥»«:S«4 1, 

4 s, iiitf'J — K7l/-A30V-Xiaf3 s ©V 
-XflJj^X hg|S7 s tcSii$tlSa8SiSSSSB«4 2©ffi* 

lot, ^-©s^oT^^^tco^T 

SB5)'fc;oV>T«l^-W^ : Sr«UT-?-©ittHJS:*BS-r-5. 

[0086] *mmmmv>¥mtemmt lt©mo s f 
ET4iii ia i o ctkt «t a z\tif)mffi-rz>*m 

ftif 5©7-Xtl4st, 'J-H7l^-A3fflV- 

x(wa^3 s©y-xffl*xhgf7 s tizmmznz. 

T^5n-^ASS©«8it»gP»tl/T©^Xh7ry7 p 
(AI7h777") 4 2©. ttKtt&ttffi£' 4 2 a £ U 
- U-A««aE«#4 2 b £0|H0tf>mtf (k*-A 

gB) 4 2c*i, mm^m^r^mT-^mikizm^ 

20 ^tltt-^. ^WlCll gl7h77y4 2li Ell 
OtCT^tfOfS^. l-)0. 1 (mm) ©*#$tcP/&$ 
ftTV»4. ^tlttfelC. j&i^X l-777'4 2tt, HI 

0 (pDT*-r^© + r B 1gl54 2 c ©Wlia*, m 6 (mm) © 
^^SfC^^tlTV^o C©<fc5&ffiM£#>'=>&3tgfE 
X h^-7-7 p 4 2 tCi^T, -£-©tpRSjgB4 2 cte. ^©« 

[0 0 8 7] *^Jfi»»©*#fl£Sil<D»jS*ffi»C«fcn 
«, C©jg3^X h777'4 2(4. El 6 (c) T^Lfc«fc 
30 iia^U&fgl*&6#ffi©«MX h77^6« 

©«*f 9 frt>®g,\ZM&LTZ> Z ttfXZZ. 
[0 0 8 8] *Hlfi»S8©*i»*««0»ii*j£ 
(Cfctltf. r©ggXh77^4 2t). ^©«^«S^ 
»»4 2at'J-l«7 U- A««*S!»» 4 2b <t#, j@ 
f Sca^i:J:oT*$fti?5©7-Xtl4 s, *5J; 
ycij - H y V-I±m&Wffi>ft 2 2 b & 'J - H 7 k-A 3 

©V-XWST3 s ©v-xffltfx hgB7 s (c, ^-n-e 
[0 0 8 9] c<D^4mmmm<D^m^mm4 1» ^j; 

1 SI!fi»J8©*i»*SB 1 . *«fct^**<t:Sia©«jfi* 

A,X&Z>&, Mftlstc^olZ. #ift*f5©V-Xi 
S4 s tU- niz-ASffly-Xlif 3 s ©y-x 
#J#X h^S 7 s 4>M8S (t-AgP) 4 2 c j5*3f)£ 

50 141, *«fc^C©^SM4:«B4 1 
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[0 0 9 0] #&16»«©HM*#&«<fcLT©MOSF 
ET4 1 Kfe^Tte. M^5©V-Xtl4s 
t, U— h*71/~ A3©7- X{H!lS^ 3 s©V — X#J* 

3t * « < <£ 5 & IS 7 - 5 1 JE^ f C J&fifc $ ft T ^ -5 + FbI SB 4 

2 c**rra«8K«tta5«tLT©«ttx h?»^4 2 

fC«t-3TSttSftTV»*. CftfCcfcD. MlXh7yy 
4 2C9«SMSttt!8E^-4 2 atf«#if 5®y-Xl 

££<fc*««WSI&*e£r**ft#J: Dte«3ftT»^ 
5. IfAT, *?WI©MOSFET4 1(t 

[0091] (ommnmm) -a\z. ^m<DW,b 

[0 0 9 2] C«)»5l8Jfi»*©**fl:36«5 1, 

4 s, :fc,£tfU-K:7|^-A3©7-X<lJy$^3 s ©V 
-Xffi^X KSB7 s H««Sft*«8EilSj»««5 2©» 

mfjzBbfc^ i mmMmvnffim&utt 6 ©j§m*£ 

(t|B]#T&"£>. iot. -^©S&oT^-SSBSMCO^T 

[0093] *mx&mm<D*m#&w£ lt©mo s f 

ET5 ltt, 011 (a) i5=fctf (b) fc*-rj;5lc. 

cn^its^frif 5©y-^«i4 s u- 30 

K7U-A3©y-X»jaf 3 s ©V-XflJtfX h35 7 
s iJCftttSft*. 7;i/5X*AS©«i«ili&gWf£b 
T<K>tmx byyy° (A \ Xbyyy°) 5 2 (75. ^ffifflO 
5 2 at'J-H7 l^-A#JS^» 5 2 b to 
IB©*IWBB (fcf-ASB) 5 2ciC. i©iliXh777" 

M^(C*5^Ttt8e|gH-e)ftTV^. dft6 8f0CD7t 

5 3(1 *^SSfl^ffi(Ci3^T«Bg^^{C^$ftT^ 10 

[0 0 9 4] #*t6»»©¥*#8«©«igaf«sK«fcft 
fcf, <I©fcl£cX h5-y:7°5 2 tt, 06 (c) T^bfcJ; 

[0095] sfc, *mm&mo>¥mftgim<D§&mjim 

5 2 a t U - H y V-kWmWffl>ft 5 2b & 50 
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fi^cioTf^f 5©y-xii4s, *3cfc 

DC U - H y V— AfflM&i&S&ft 2 2 b £ U - K X U- A 3 
©V-XMS^ 3 s ©7-Xffi#X NSI5 7 s ^ttl^ 
ftBS*oPJS#tc«a«J(c^MSftS. 

[0096] z\<D%i4mMBm<v¥mft8:m4 1. 

99^L.fccfcptc. ¥«*if5©y-xi 

H4 s t"J — H71/- A3©y- Xffl«^ 3 s ©V— X 

3*i. 4^1315 5 2 c £^©JP^77ft(C»t>T;R®bTH2 
tt£ftT^-5«Sitl&&gM*5 2(C«fcoT»^$ftTti-S 

1 *«ia-r**i»»SB©«ii*fett. £tT©£T?«ft 

[0 0 9 7] jffii£UfcS&l&j6»«©¥##es©«ji 
^iSKfc^Ttt. h^-7 7 P 6ICJ:oTm«W^ 

lHteftjfc¥*#*^5J3j:tfy-h*:7l'-A3£:, B' 
g-7-fir 8 -€-ft6©ao^6«5J:5»CX3j? 

* 3/ $ wnift: s. <D$mm mm& n.z> m±m m 

n^ts^tizJiio, 0rit4*iMit^t©so 

P-8A'7^r-y©MOSFET (A* "7— MOSFE 

yyja^. c©S5 mmwmomwix h y y y 5 2 

WJB) tbTffl^SftT^SX3j?+->3S«MBa:i:tfil5* 
(«») &9fiKt>. t4t)6, 7;P5X-7AS©}gMX 

[0 0 9 8] IfeASoT. !S«^C^$ftT^-5S 

^6 ts\'yi?>y'2 tnmzm^t^mmt^a,^ 

43^-ft^a5^>. mmxhyyzfe t;\<?iS>y'2 i©r^ 
ci8iw*^i;fco. a&-5^«ACri?>^2 cftft«t£i; 

fcOTSi. ctl^fflM^Sebot, A<7>?> 
^2 ©^©TK^t*^ )\W>if2 oftmzMAIr 
**-tft*«*<&. A^^>^2©F«ga5lc*»A«jaA-r* 
SSxh7776^ ¥^*^5. a&aWi'J- 

F7 i/-a 3 toD^-ft-^ftcia-rmawffii&feif^i; 

fc-5t>f4-?-fte.{cSI*t^i;fcO IT, MOSFE 

t 1 o«awtt«ij5**K*ft-r a *-c-ft*«*a. «^ 

(CcfcoT«. MOSFET irf5E±izVF9hLte<teZ>i$ 
^-ft^ab-S). 

[0099] tzztf. *mmMn<D¥Bw&wt\,T 
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CMOSFET5 1l:i3^Tll WMf 5©V-7 
HS4s<h. U- XfflJSSH^ s©7 
-XfiJ^X I- SB 7 s <hfr\ B§«^t»cfC^$tlT^-g>S 

h- 5 -y 7° 5 2 ©tpf^ 5 2 c (C(l 'BoS^SS^ 

tf'J-F:7l/-A3 B' g7-ft84i:t^ ^tt 10 
^g^n^g^cX h5-y^5 2 ©^11^5 2 c (CtS(t 

enfcseroBg^^Tts 3£jii§-r$o -rst, 

-■7Aia©g^X h^-y^5 2 t<Dm\zmffltZiltf&C 
fc^£5lzmmx b5y75 2 iCiiLoocn&A'y 
^■-y>yiT, A^7v ! >^2|*I(ca^tr„ 20 
[0 10 0] £©=fc-5lc. SiXf77^5 2 ©4^38 
5 2 c (C8®(75EgftJgCD^5 3 i £ (C «fc 0 . M 

OS FET 5 1 ©/\^:x>^2f*|fC:i3(7-5fl=$^X b 5 7 

75 2 tx.tf*~>%®mt(Dmm mm) tt^^±$-a- 

-5^£^Tr#-5„ LfcAbT, *Hlll©MOSFE 
T5 1H ^©/\^v>X*2(*J(C*#^«At- 3i5^n 
^£«S<. ^-©if*tt (ifStt) ^>l©{C|6]±$tlT 
-f&*7^. *t»I©MOSFET5 1(1 fl. 
8m!tt(c#T3WAt£^J;DSK> ^©m»Wf!jf1M4ltE 

fc, ^mmmm^^mwmm^mm-^miz^tai. nm. 
mmizM-r&wvKm^KiisiK. ^<Dm§a.wmft&m<D 

ET 5 1 

[0 10 1] «±UJHjL,fcj;-5[c, mUT, b7v75 2 

©^wass 2 c izmf<E>ntc8mo>mftM<DK5 3d 

£/^T#£o ;m<=>8fi©7t (A"-y7--v>y{S 

S&Sfc &ftx h777"5 2 <W 40 

■=>8<B©7t (/1y^r-: -S>{f&m?Z) 5 3(1 8£nX b 
7-7 :/5 2 ©e&SStfia*. mMLfcifSisySfl^©}* 
i&SX h 7 v 7" 6 ©KISSED <hB§np?©*# 3 £ffi#Xr 

#^j;5(c^^ns„ r&fc*.. %nmizmi%mm 
<§©t&s&x b7v-76<D<pm%6 c (c8fg©7t (/\°-y^- 

b 7 y 7° 6 ©KS&ffi;Jn{§©*:£ $ t n 

m\Z. «n n nAiLT©««©Au*>f >^ 50 
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W-TSMOSFET1 0 l©E»ffifi«[iJt«LT. » 

8 o xhjzmizi&mznT^z. oso. *-mmwm<D 

MOSFET5 1l;*UTfc, 8 f@©7\ 5 3 75*18(7 <=>*! 
T^5S«^ H5 5»^5 2CDE«lSfiI*«, MOSFE 

[0 10 2] Sit. *HJfi^lt©MOSFET5 1 (Cffl 

t>&n5ft«^h77^fi. wtesa&x h77/*5 2(c 

S&Stf. 0«;L(;£EI12 (a) ~ (e) iz*-?£?lz. 

■en-fnsiBKUTWwr-st, sr. 012 (a) © 

}liXh777*5 4ll f©W54cl;, CtlW 
5©V-Xtl4si ) U-H71/-A3©7 

-xfiii«s^3 sffly-xi#x ha5 7 s tzmmtzfa 

{Sit A) 5 5*^(te.tXTH.5fe©T i *-5„ #C(C, Ell 

2 (b) ©iixh77/5 6d -^©"fFBiffts 6 c 

(C, uM^iftlf 5©7-Xll4st, U-H7 
U— A3©V-X#JS»^ 3 sfflV-X«XhS7 s <h 
Sr^t"^(nI#(C»LTSil^:[Sl^(C. 4*©X'J-yb 
MWK O^vT-^yf^M-K) 5 7^1§:(7<=>ftTU 
3fc©T*&3,, EI 12 (c) ©SiXh77^5 8(l 
•?-©*RSmB5 8 c (£6<@©HiM£©/h3(,>7\; (A-y^r- 
> ? >^{£ji^) 5 9*^^e.*XT^-5fe©T*-5. Ell 
2 (d) ©giXh7 77*6 0(l ^-©(ffigS5 6 0 c 

iz, mmm. 8(mn)©n^©^ cwy— ^>^{Sii 

7"0 6 1 75^/&£nTt^£,, Sfc. d©7t6 1(l Ell 
2 (d) tpETr^-rjC-SC:. -?-©7^6 l©tf'DC 1/5^ 
^h777 , 6 0©U-K7l/-AISi^6 0 b© 
<MM*&1. 1 (im)(lSnfcfi:«tcE«3tlT»«3nT 
^•5fc©T&&„ fLT, ««(CEI12 (e) ©Sf&X 
b 5 -y X°6 2 (4. ^©^WSB 6 2 c (C. jfig^O. 8 (mm) 
©^FI»t>C©7t (A-7^r-v>^{£ii7X) 6 3»i$ 

nr^-s. ^nttfetc. ^©8^1^77^6211 

5^6 3^f,81Xh777'6 2©U- K7I/-A« 
SKt>6 2 b©aSI5(rrS]ltT, El 12 (e) 4>FXiti 
3(d, 7X6 3©iS@i:|SIi;7V:^2©ipI0. 8(mm)T«)0^ 
*tlX^5. Sfc. C©^X h777"6 2(1 7X6 3 
81X h777*6 2©U-K7 A««^^^ 6 
2 b©»8S^6«'b^a5»A*, SI 2 (e) tGXS 
TJC7C. 1. 5 (mm) ifiS(£S(C^j5S$nT^S. 

[0 10 3] 012 (a) ~ (e) (C*Tck5 

(C. «4rtt^c*a. J^tt. flft. i5j;y;SHS{3:S©7X5 
5, 5 7, 5 9, 6 1, 6 3^iS(7 6tafcS^X by 
7 7°5 4, 56, 58, 60, 62(1 t^rtlfcnfjK!! L 

■5t)©-e&-5. 

[0 10 4] ^*5. *5SWtC«*#Wft:««. *«ttf# 
mra>bfc^l~^5©^ig©^ 



(14) 



2002-31 401 8 



25 

JBfcttlWttSn&tr*. #3B9J©£B*»lBLfc^lBHK: 
*5(^T, #«9IK«*¥ilMMM©«j«©-ffl5-*». $>-5 

[0105] «*.«, 

- AMttttV&iPU-- K7U"-A 3 ©V-XfflJ 

*P3s ©V-X#J#X h3&7 s fc. *n*tia«SEtt 

I^B*k:¥*#* ; p5©V-;*«ll4 s . *J:tf»J— K7 
U-A3©y-7«af3 s ©y-x«#x hW>7 s 

=*Aetfuc*>. ©»^&«*msfli 

[0 10 6] *&, #369JK«S¥#fl:gB7Wl*.*¥ 

3£*.&H. U— Y-W— A 3 \Z.mtfc$%mM 4 

6, 2 2, 3 2, 4 2, 5 2 t'Srffl t^T. miizE bfc* 
fS9J©&f&«»*©¥*ft:£«©««#i£K«fc-3T«B 

[0 10 7] PJ^tC. *»MK«*¥*«:««©«iS* 30 

«, •^©rtgutcist^e.nTii-s^AW x©is§s*ufiT? 

[0 10 8] Sfc, *SgWK«*#*#:ftB*J«A*« 

lit. nsi;^f hbt&< tt>At>. m&h. *m 

nt^TfeiK ^©ct^nc^lc^iiTfc, ^-txes- 

6, 2 2, 3 2, 4 2, 5 2&ifSrfflHT. fJi^Lfc;*: 40 
5fiW©&HJfi»«©*#<*«B©«jB*ffiK«t-3T*a 

[0 10 9] $eiC, »5HjfiJgJ8KlstiTIS«JiJttK 
^tKStlTHSfiaSX N7«.y7*5 2, 5 4, 5 6, 5 
8, 6 0, 6 2 tC^/$Lfc#a©^5 3, 5 5, 5 7, 
5 9, 6 1, 6 3S\ £2£ffiffi*flg©3ffi©£R©lg« 

(^) Mi:Msn«i^xh777'2 2©-tn-€ f n 
©+W8P2 2 c ictattTfeW^^. fc-SWi, -^n<=> 

&i©^5 3, 55, 57, 59, 61, 63 Sr. ^4 

jzmmmcDmmz. ^77*42 (Dmy-^mmznmz 50 
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*>«««©*# s*«ire#ntf«fc^. 

[0 110] 

£ U - H 7 V- A t ©|BI©m8E©«E»»rffl«*«it*:$n 
-5©T\ fSi'J- h*7U—At©PBl(C*5tt-5ffiSx*T 

if©^wis*©*ft:K±oT«aE«8s©«awttfiB*<^ 

ft5£»c:fc**-?-ft£fi*"T?**. IfciibT, SMEW*: 

[0 111] *55Wfc:«*#»«£ft«€r^J6-r« 
iC&fcD. mmt U-K7k-A£©ffilCi5ttSJgifi;£ 

;rUtH<"e#. ^offi^-ffc&<h*©^iW»ii©^t;l;:«fc 
oTm^S&©maWttHg^©Sic/jS*3-g-n5rJ;0 

[01 12] #5EWc#£¥i»#:gg©§3jg;£j£ 

«Sft©»ftSS»f®l9*^LT. tltU-H7l/-At 
©IBIK:tJtj-*ffitriSrW*Ct*«T#S. Sit, ? Vf 
X -y -7^ v J-U if. Iz i^lS^lM £g d UII < T $ -5 
itfci:, fl££ffc&£©n»»ft©3Efl:l;:«l:^T««f 

^©eawttffi^^fctt-sfi-tnsffiwt'**. 

[0 1 13] *5SWC«*¥j»fr««©»ii*ffi 
SrH^T^EC^fcD, fi^l©H<tU-h'7l/- 
A t©ISIK*^*ffita* «fc 0 ~Rf -5 H t*«T?#* £ £ 

[0H©fBS¥&iaBJJ] 

[SI] *«M©JBl©^ai©»jBKffS##fl:S1I© 

[12] (a) tt, 01 4"A-A^(C»oT^»fLfc« 
^©**#«B©F«iBH«il©^»»»SS-rBfiSH. 
(b) tt, Sl^B-B^(c»oT^8(fbrc«^©^« 

*««©rtaw»it©*ji»»**-r(!ifiBH. 
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[03] Hl©«flS«SWIW©*>fitfti:«e*©ft*C 

[04] 0iro«^ssg|5Wro^->ffitn;w^ ; ycfei?tt ; £ 
as«©*>jfist, (b) «. «aMSB»»©«ic*rr* 

[0 6] *%w<?>wii<DmM(»Mmiz&2>¥m#m&<» >° 

om-rw©«ffi. (b> «. «sK«K«w«ttm^&«) 
otts$nfc^©t>cffi. (c) a. 0 6 (b) <onmm& 

m. (d) 11 06 (b) ®*8KfiBffitt&flB®J£RlC 
#)SL;fctttB. (e) tt, 0 6 (b) 0ttSiEi£&ggtt£ 

0. 
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